The role of cyclic guanylate monophosphate in nitric oxide-induced injury to rat small intestinal epithelial cells.
In our study we have examined the importance of cyclic guanylate monophosphate (cGMP) in NO-mediated intestinal cellular damage. Epithelial cells were harvested from a 20-cm segment of rat proximal small intestine by dispersion using citrate and ethylenediaminetetraacetic acid. Cell viability was assessed by trypan blue dye exclusion. Incubation of cells with the nitric oxide donors, S-nitroso-N-acetyl penicillamine (SNAP) or sodium nitroprusside (SNP) (10-1000 microM) produced a concentration-dependent increase in cell injury and an increase in cellular cGMP formation as determined by immunoassay. In addition, cell injury was also increased by treatment of cells with the cell permeable analogue, dibutryryl cGMP (db cGMP; 0.1-2.0 mM). Suppression of cellular cGMP production by incubating cells with the guanylate cyclase inhibitor LY83583 (5-20 microM) attenuated the damaging actions of SNAP or SNP. However, LY83583 treatment did not reduce ethanol-mediated (10% v/v) cell injury. Furthermore the cytotoxic actions of SNAP or SNP were enhanced by preincubation of cells with the selective cGMP phosphodiesterase inhibitor, zaprinast (10 mM). The damaging actions of SNAP, SNP and db cGMP were reduced by treating cells with superoxide dismutase (100 U/ml). Similarly SNAP, SNP and db cGMP treatments resulted in an increase in the in vitro production of reactive oxygen metabolites as assessed by the fluorescent probe 2'7' dichlorofluoresein diacetate. These findings indicate that cGMP mediates intestinal cell injury in response to high levels of nitric oxide as produced by the nitric oxide donors, SNAP and SNP. Furthermore these data suggest that the cGMP-induced damage to intestinal epithelial cells involves the generation of reactive oxidants.